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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a hot-dip 
galvanized sheet steel superior in press formability and 
strain aging hardening characteristics, and a 
manufacturing method therefor. 

SOLUTION: A steel slab for cold-rolled steel sheet 
includes 0.20% or less C, 2.0% or less Si, 3.0% or less 
Mn, appropriately controlled amounts of P, S, Al, and N, 
and further 0.5-3.0% Cu, or one or more of Mo, Cr, and W 
of 2.0% or less in total. The hot-dip galvanized steel 
sheet comprises employing the above steel slab as a 
blank, hot rolling or cold rolling it into a steel 
sheet, subjecting it to a primary heat treatment of 
heating to Ac^ transformation temperature and then 
quanching, and to a secondary heat treatment of heating 
to the range of Ac r Ac 3 transformation temperature, and 
then hot-dip galvanizing it. Thereby, the steel sheet 
has a composite structure consisting of a ferrite phase 
and a tempered martensite phase as a main phase, and a 
retained austenite phase of 1% or more by volume factor 



as a secondary phase, and obtains superior press 
formability and such superior strain aging hardening 
characteristics as to show 80 MPa or more of a TS. 
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N : 0.02%WT*#^> Mo:0.05-2.0 96, c 
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1100t:m±(-W*D»:L, 850 -950 < Ct s tt±EMS'«?-7 
i-4|»iHIEaS:SSL, ov>T-15*C/ s &±.<Di%t$&gtX~ 
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70 a£MLfcf£3l55f*^£HiSLT#to;to mi^<b, Cu 

^IC-f^CtiZj: IK ATS :80MPa tl± t fc^M 
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«scu<7)*f m ic ± 19 , mvtfotwtgMizmz.. giaas** 
&m-ca-£<m#>hix%frotzo i&ste-enmMm.iz x 
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50 -Xft-f ICCu* f a^5fiHCHi§Lfc«tBlci«), 5 



-4- 



7 

[0 0 19] 4fc, a^*7i7-f h+iIL7^r> 
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*^2.0 %€r^A^t, ^ls*m'&<r>'£it*m<tt 
fe(K *6o £ 14 £IS:T C<D£to, Si(42.0 %W 

[0 0 3 2] Mn : 3.0 %W>T 
-t-^Ti-^O^t Lv^ 0 ^OJ:9^?i)^l±, 0.5 %JBLL 

w^xmmtzzo —-ft, 3.0 %imz.z>^(t, -f 

-T?(4Mn(43.0 %JAT(^K5eL/c 0 &4?\ ii)ifiU<li 
1.0 %VX±.X*>Z> 0 
[0 0 3 3] P : 0.10%J-1T 

P(4, IB£SiHt-t&ftffl^*>l9, *%WXli, 0.005 % 

^WTS±P(±0.10%WTUK5eL^ o &4K 4 

7"^ j£?£14 tJ j S * $ tv * IZ (4 , 0. 08 % t -f -6 

[0 0 3 4] S :0.02%WT 

S(4, mfcfX-lifrteyit LTfffiL, **<DJitt* fiK 

JBte, t < u# r>' 7 9 > ->'«®i4o*fb Sr fe ?t h -fitm 

X'&Zfztfl&mtZntflkf-tL^-fi^ 0.02%W. 

nzi&fa-rz, tzu t:m&m*&£ jars * < iifc*, 

*ISW-CJi S 140.02% t ±R t Lfco £43, *»)«;ftfc 
#^7 7 > v'SffM^f S (40.010 

[0 0 3 5] Al :0.30%y>T 

Ai (4, HtoKWjtXtLX&laZtL, ilor*i£££|fi]± 
S-fr^^U^rffl^TC^T-ab-S) 1 1 feu. *-xft 

-f hOfMUfe^feTCSfc'TNfelK #f£93T*(4, 0.01% 

lt fe «t (? a**tf&n L-t-*ft(-a^^ mmm* 



(7) If M 2003-13177 

72 

mi,z-7uxmmtf£it-t2>o z<r>tz>sb, ak4o. 

30%W.TUK^L^o &43, *H^T-(4, AlftKEWW 
KK*SUJ:-5«F«*a«:^Bfei-4 4<0-e(iJfc< > tzt 
x-lfTiKR^SiftRifTo-CfeJ: <, -liUbOttttaSU 
J:*«Mgfe*lfeWOttHU^-t*L4o *-*>RS, Ca^REM 

£ uistn l r fe > *isw»HS<o#aj± & ^ <b ia# 

[0 0 3 6] N : 0.02%JilT 
TC^-C* *K 0.001 %J£1±-^*1-^ w fc tffti L^tf, 

o. 02% « t , caft&wtin L , 

fai:4 '9iB«<7)}i14, $c,(zti-/P^««ttjJTSJ*J- 
'■Sit-fZo Z\<r>tztb^ N(40.02%JilT(-l?l^L^:o ^ 

4 D ■^l^^*^ttOJpJ±3jq5*Sit*»-&|CJi0.01 
%JttT t-tZ<r>1)WMX*$>2>o 
[0 0 3 7] Cu : 0.5 -3.0 % 

in) tP^uitJjn£-££7c3sT-& 0 , *|fewuijv»r« 

20 fem^^7C#T-ab^>o Cu-^Wfi^O. 5 7tt 
x^aEJB-^ftjaa*fl=*SffcS*Tfe, ATS:80MPa 

TI4, Cul40.5 %Jil±0-g-*^'£-St-t^ 0 — 3.0 

to. Cu(40.5 -3.0 %CI$L/:, ^43, 4I)±#^A 
T S tfttt^-7*W^(£^i: S:W2:$-ti:^feto{-(4, Cu 
(41.0 -2.5 %(0^Ht-1"-5>to^ftf f Lv> 0 
iO [0 0 3 8] *f§WT*(4 > ±IEL7tCu*-i-*-rS 

AP : Ni : 2.0 %J-J.T 

BP : Cr\ Mo<0d ltt4^(4 2tt^^-tt-T-2.0 %Jil 
T 

CS:Nb, Ti, voi %<r> l fe(4 2HJy.±t'g-W-T- 

0.2 %JilT 

t>0 1»tfcJ4 2*JBL±***-t4C:t*«Jff* L 
[0 0 3 9] AS : Ni : 2.0 %\XT 

40 A»:Ni(4, <&mmizmffi.imiz%-t£-fz>m.MXv&<r> 

*i(0*«-gS, *^6<)t-(4Cu-i-*S<7)30-80%e]St 
t*W4fi:L^. ^45. 2.0 %$rSx.T-i"*LTfe, 

^iiM't), Nii42.o %aT\z®.jz.-rz<o-t)mi l 

[0 0 4 0] BP : Ci\ MoOt -tjO iaS£(4 2tt£-S- 
50 ttT-2.0 %WT 
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< 



13 

U Cr, MoOo*>0 1«i^(±2tt*^fj-T*2.0%S:fi 

tf^Crte 0.196&±, Mo(i 0. 1 %JA_t <!: f £ - t «i 

[0 0 4 1 ] Cf£ : Nb, Ti, V<7)H01ii^:li:2i 
W,±*^ltT-0.2 96 

Cf£:Nb, Ti. Vte, ^"T^^^t^ffMTC^T^iK 
CCCIjRLt^tt^o L^L. Nb, Ti. V<7)o*> 

<h, 7°\s*mm&'i%1ti-Z>o z<ofzfr, Nb, Ti, v<n 
n^<r>\W,itzi±2 «tt± £ ^ft TO. 2% ttT U 15^1" 
^:M ? ffil^ 0 Nbte0.0196WJi, TiteO.01% 

[0 0 4 2] *^tii, Cu(l^x.T. Mo: 0.05 

-2.0 96. Cr : 0-05-2.0 %. W : 0.05-2.0 %<Dn h 
h M\ffi tz 1 m i tz te 2 SJSL -t S: ^ff"C2. 0 96 WTt 
#LT & J: v> 0 

Mo : 0.05-2.0 %, Cr : 0.05-2.0 96, W : 0.05-2.0 

%<Oo *>frbMl£tltz 1 Mi fcte 2 «Ja±*^M-x*2.o 

Mo, Cr, wtev*-f*t*>, *«os«F«MBfl: (TW— & 

&o -tl^Mo, Cr, W^)llffc(i2i^±ttt? 

tr*2ffifc*^44tt^ailki:i-*ifc*iJ:i9, 5% fit 
h^^r>t^f hUfiHajORL, SfeUSltjBXjR 
ffi^ig-*), ATS :80MPa &Jtog|»BSoJf ina^ 

tbtL^ 0 ^tL^7C^O#*fi^tL^tL0.05%*»|T* 
te. ^a^iSJi^^—lftSLa^ftSr^b^^T 

k ats :80MPa JtLto3!3I5£$ o*gjpte#(b tl% 

Z<Dtz*b^ *^T*te, Mo, Cr, Wl±<ttl<?tlQ. 05 
%JEl±*#-r*c:4:**»* Lv\> — Mo, Cr. 
tt-rtL2.0%*Sx.T^#Lr*>. »*3J»tS*I L*#* 

^xmm<D&1t*m<o Z<Otz#>^ Mo. Cr. Wte^ft 

-PttO. 05-2.0 %ICK56U Zhiz^tiih o^ft-^fi 
*>2.0 96J^TUK5ci-^wi:^<tfi Lv^o 
[0 0 4 3] ife. ±IBL^Mo. Cr. W011itli2 

*£i±*^*r-t**a*uinx.T$ Nb. Ti. VOo 
*>mtt4fc(±2«ja±*^tf--e2.o %J2IT**1-*<i 



(8) M2 0 0 3 - 1 3 1 7 7 

Nb, Ti, V(OH^) ltt££te2tttUi£^ItT*2.0 96 

Nb, Ti, Vte^-fft<>, R<k»»*7C*-e* 0 , Mo. C 
r. WO 1 fcte 2 «Ja±***i-*»-&(l*K(IlS 
i:iKLT^ttHo L^L, Nb, Ti, VOH^l 
tt*fc(i2ttW±S:^W-T-2.0 96Sx.T^Wt^t, ■/ 
l^^flEJBtt^ffc+io z\<Dtz$>^ Nb, Ti, Vte^-ffC 
2.0 96JaT(^K^i"^O^fi 1 i Lv^o Mo, Cr, WO 1 
70 tti^te2ttW±^^*L. ?*btICtie>Nb. Ti. VO 

ffirt t 8t3l$*iTjte.r *K AT S : 80MPaJA±O3l3g5fiS 

O***Prt*(#<b*i& 0 -^i^iSSWfcii)^ -t 
tL^KNbte0.01%U±. Tite0.01%m±, Vte0.01%W 

i^tn:HfiU, l«4fcti2»5Lfc*iMS 

[0 0 4 4] ±ELfc*5WJl*Ki, fc<c:lR;eL 

"CV»ftv^ B 10.1 96WT. Ca:0.1 96&T. Zr : 0. 
1 %J£TF\ REM : 0. 1 %JilT^£#*LT&&^Fn i 1ffi 
te & _LfB L jft5WWO»»<4Fei3 J: flop nTSfi<j>F 
*6®T*3>& 0 ^nfSM^fcM&i: LTte, Sb:0.01%& 
T. Sn:0.1 96J^T, Zn : 0. 01 %JttT\ Co : 0. 1 %VXT 

[0 0 4 5] o^tc. *l§WO?#B4^&^o§f@«0^ 

jo te. ±EL3ta«:s:*-r4ai*u. act ««j^±o?a 

(AcsjEJKjft) OIeHO. 7x7^h+t-^ft^h 

oziffi«oifijstiijp*i-^z:^«t«Laxefc> ov^-eig 

[0 0 4 6] ^is, mmir&mmi, mmm^ 

i-^>m*t m*??) te, ft4^0"r^n(g«f4:l»Jh-r4 
S^v/Slilft-eSgLtU^o sixers:* 

50 n«t pga^r <iSfflt^o 
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75 

[0047] t-r. mtf m*??) *sd»u mns. 

X 9 TJO&i&S : 900"CJJ.Ji 

aS(±130O'CJ^Ti:i-^-i:3& s a* L^ 0 

->- h/<-fc- fctt, *S»4r*ffi-e* 

[0048] ^±s3m~rmst : 700 "ciax 

tt±BEJS*nT£KFDT£700 tttlttl-CtCJ: 

-?&C:i^<b, illgW F D T <i700 X;VA±t-t2><7) 

[0 0 4 9] #^zS)S : 800 tWT 
*MSCTI±, 800 Wino^fiK, «fc *) 
*fiL<(i200 t:JiL±T'*>^o CT7$ J 800 Vimx.i 

1-4«|6lfc44o CT^200 *C*»i:*4fc, §1 

[0050] lOi^t:, *%WC«Hi^«ffl-C*4f!k 

*&T»ft : 700 ICJBLJit-rSttllBffiSSriftL, 800 tfll 
T«PiL<(i200 m±0^fcfij£-t*^ § JR «) i: 

EES«fOEffiWa:S:(B:«i-4fcie>uft±ffi360-»i^: 
T-&£ 0 rH»JEgO|g<OgJ«#&(iO. 25-0.104) 

vmt-tkz. tamt l^, ft, v-h'< 
[0051] ife, ^^-^3&*#*L3tiio^ffi«jc 



(9) 4*1*1 2003-13177 

£ <b (c ifB l ft£ « M JfrJilS * it L Ifr 3£« * * o 
[0 0 5 2] i^glST-li, fta«J;*WIES*tti-o 

[0053] -x.mMmx.mz aw zmmit, A&%zm 

*W.±, »iL<t± (AC3^.*-50'C) JSLfc, iDjf 

fcjWt Lv>„ inH*^» UsjftfilLToafti-C10t;/sJEIL± 
Oi$«&£T-iS«£ft}£1-&i t^ftfi Lv> 0 

**S*t4o *Hiti±, io-*iJMI8i:J:i), 
[0 0 5 4] ^ y^Mt Lt, fc^PAJEitrt* 

( a r 3 ses; * - so) "c ja ± o ia* f if *> ti «ls mm. t 

ia« * ■eio'C/s«.±o^ipjSS-eft^1--& i i: \z J: 19 , 
- co -^»llg Sr - t W § 4 o -hie L 

— ^«*1ISI: i ») > 7Xttv)i/7>t-f FiM? 

T% S^UAci^*~AC3^B*<7>i£]K«(-*nSfe, « 
U«tt), -Milllgt'ii ? K/: 7 x ttcv * 7 > t 
^•r^--f h Sr^1--6fc*ai®0— gtW^-Xxf--f h 
[0 0 5 5] n^M&axSUiiit-S, SDfSi, fSUffiS 

/6 S > Aci *SRjft*»-CJi, ^g^-^ft-f h74 s »f>n 
iv^o iD», ««FSS**Ac3^®.*SrSx.*i:, 

40 mizmm, ««fiaKiiAciaE]Kjft~AcsaEi8jftoiftjs 
[0056] x^MaaieTAciaEKjft-AcsaefiSjft 

t:/ s WXco^iPiSST-, 500 TC^LTOiaS^-C-^ip^ 
tt^co^Wt Lv>„ CtLtcJ:^, ««coafg(i, 717 

50 [0057] -frmmmzmztitzmmt. «v»r, a 
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17 

8ti§j»Ef&46 -=> # in -7 7 4 > r\ mm.&$b£> o § saa 
jmnazti&o tea i±» a^is 

m : 450 - 500 t) T-J: < , t < di&afcfUiRsg-*-* 

#tert*#£7t:<6500 mtt5Ct#ffiLv>„ £ 
fc> 450 *C*a-C«)*o*(i, Ao£#te03#ffctv»o 

14, iSHEI&ao #$>ia<7>iSft#"b300 "C i T*<7)?^ipiS 
S£, 5*C/sJiJLJii:i-SC tjWi Lv>„ w 

[0058] ttz, tbi^imfc, ^sfuiEcgftsm 
&immii, rnmrn®* y^aa, 450 -550 cos 

t4. — 550 t^giSh, i&oilftt^fti-* 
[0 0 5 9] £43, ^•Mt52 ! am(±> 5"C/sJ^±<0^ 20 

Miii t fflkwi&ib oiig<o m \z , — #aM&ax 

P* 5 "«YLL, Si, Mh, CrmamiVljikLXWkltir 

[0060] i7t, »«*i&*o§«Laiesfe, 

[0 0 6 1] 

i^ife^j] (*im 1 ) mi izTr.-fm.iiznmmimipx* 40 

7£, aift*E7-f> (CAL ) T% $2i:^tMT-^ 
(CGL ) T\ $2 C^ftT-ZMWillgiffo/; 

<r> *> , n«aE® i- jgitxfttt o § « £ ff^jfc-f * ftHXft 

^ff^-g-^b^aXg^JSL^o £45, — 50 



#H2 0 0 3 - 1 3 1 7 7 

fciaaoi i t Lfc« 

[0062] ttsa^ mmm $<bu»isfe 

m^y-O (CAL ) S2 i:ft*frt-^»lil 

SSrifcL, «««»S»*o*9'f > (CGL 

) T% fE2lc>^1-*fr-eX^J!| e axe*iftL7t:0 
*>, iSftSi&^oiftiaxe-SrifeLfco o^t-, $2 1: 

^-r^ftr-^Mfc&axg^jfeLf-ro -u^mrn 

[0063] -'kBMmxmim^-u<7>mm~ 
(±, ascitMS^* o § 7 4> (cgl ) -c-ozm®! 

(i, CGLAffllOKife«UT=ffo7to 

}&iai±460 -480 TCWlItU Sirr&IS1£Oi£fi: 

(4, feo^j&jaJ-J-X, (}&?a+10 C) ElTfcLfc, * 

fc, ^fb^ati, 480 -540 rofflsjgHt-SttUft 
l, -?-<7>ia*t-i5-28s^«if l^o ^4i> -&MbMa 
ao^aBEiiiot:/ s t Lfco w*L?>*o#ai«u 

[0064] ±ia l team a *> » e> nfcismaEi&* c § 
m« mm) i-o^t, tKftaitt. 3isi«Ftt, 3&*»« 

CPE 1 (gft) 45 4 O'Ttffi If ^ tj^ e. fFffi L fz o 

( 1 ) 

%mmh *> v » 14 * « v >rtsg l ^ 0 

-Y h434LK-7;ur >*'T F«at*^Cov^(i, 
1000<&OBf®a^¥*?rffl^T, Sft^fWlc 4: ►) 

oa^Tj-^^**?, saioMftifc. mis 

t-XftY hi (4, *«Sr«)¥^|pJ<O^L>®iT'Sfe 

«-X^(I(4HoK a^^^fflL, 7i7O«<0 1111 
I , I200 I , 1221 I <3fciBOB#fXaiaiJftK*M- 
^gt-^rt-f bffiO 1200 I , |220 I , 1311 

S^-x^^-f hfflO^St^tL^o 

(2) ?I5S#14 

»<b*tfcfPlflf^c,, JIS 5*3l»K«W-*ES6^fiU=lS 
ff1-*^f6](-^L, JIS Z2241oa5el-*«aLT5l5S 

(tttSil$YS, 5155^^ TS, #VElt 

(3) wtif%3mt®& 

tohtitzmmfrb. JIS 5-9-gi5RWRM-tEES*l»IUlt 
W^Mm-k.X^ ov^T-250 "CX20 min<7>^a^ife 

L^o*>, 3l3BI*&*£ttU ii»aao3liW*tt 

fftt&^YSTH, 3I5S^^TSht) AYS = YS 

th-YS, ATS=TSHT-TS**ffiL^o ^45, Y 
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(4) ftmrm 

5gJFS T 1001-1996 Uig&LT10im5$<7>--K>^T*tr-t>tfe 
^T#>^^^ffML^fiO*,, 11^60° <7>Rg£*>^£ 



20 



fco Ttfetf^A (i> A (%) = I (d-do ) / do I 
X100 X'lfitbtZo do : ^fflTtg , 

10 0 6 5] Ctnbco^?r^3 IC^-fo 

[0 0 6 6] 

[*1] 



m 

No 


it # & ft (SttfcO 


re) 


C 


Si 


Kn 


P 


s 


Al 


N 


Cu 


Ni 


Cr. Mo 


Nb. Ti. V 


Aci 

Aw 1 


Ac* 


A 


0.08 


0. 72 


2. 05 


0. 01 


0.003 


0. 032 


0 002 


1 48 








715 


875 


B 


0. 07 


0. 52 


2. 22 


0.01 


0. 001 


0. 033 


0 002 


1 44 


0 62 


Mo:0 15 




720 


870 


C 


0.09 


0. 77 


1. 85 


0.01 


0.004 


0. 028 


0.002 


1. 28 


0.55 


Cr:0. 15 




725 


875 


D 


0. 08 


0. 65 


1. 95 


0. 01 


0. 005 


0. 032 


0. 002 


1. 33 


0. 42 




Nb:0.01, Ti:0.01. V:0. 01 


715 


870 


E 


0. 07 


0. 55 


2. 05 


0.01 


0.004 


0. 033 


0. 002 


0. 14 








715 


875 


F 


0.08 


0. 70 


2. 22 


0. 01 


0. 003 


0.033 


0. 002 


0. 72 








715 


870 


G 


0. 07 


0. 68 


1. 85 


0. 01 


0. 005 


0.036 


0. 002 


0. 95 








715 


875 


H 


0. 08 


0. 77 


2. 05 


0.01 


0.003 


0.032 


0. 002 


1.45 


0. 75 






715 


870 


I 


0. 09 


0. 80 


1. 85 


0. 01 


0. 002 


0. 028 


0. 002 


1.29 




Cr:0. 12 




720 


875 


J 


0. 07 


0. 75 


2. 05 


0. 01 


0. 005 


0.030 


0. 002 


1.38 




Mo:0. 15 




715 


870 


K 


0. 08 


0.68 


1. 95 


0.01 


0. 003 


0. 025 


0. 002 


1. 40 






Nb:0. 01 


720 


875 


L 


0. 07 


0. 70 


2.10 


0. 01 


0. 004 


0.030 


0. 002 


1.35 






Ti:0. 01 


715 


870 


M 


0.08 


0. 75 


1.80 


0.01 


0. 002 


0. 031 


0. 002 


1.25 






V:0. 01 


725 


870 


N 


0. 09 


0. 68 


2. 00 


0. 01 


0.003 


0. 035 


0. 002 


1.35 


0.60 


Cr:0. 13,Mo:0. 15 


Nb:0.01 ,V:0.01 


710 


875 



[0 0 6 7] 



30 
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(12) ftffi2 0 0 3 - 1 3 1 7 7 



21 22 



m 

No 


m 

No 


urn 
mx 

it) 








flfcfc 






1 


1112 SSifE 


ft hffjgE 
FDT 


CT 


a® 


mm ' ik± ^< 
JET* WL& > 

% I en 


r 


3 BE 

r/s 


- ■ —-^ 

S ■ 

><7> 

as 


tin 9X 

as 

X. 


* 


><r> ; iftfiJ&ffi 
r/s 


ass ; 
r 


% 


1 


A 


1250 850 600 


1.2: - ~ i CAL 


880 


20 1 WO 


CGL 
CGL 


800_ 
800 


20 


CGL 10 ii&it 500 


1. 0 


2 


B 


1250 850 600 


1.2 


CAL 


^880 


20 




20 


CGL 10 500 ; 1.0 


3 


B 






wo 


CGL 


780 


20 


CGL 10 ; S&it t 500 ' 1.0 


4 


B 


r 




CGL 


980 


20 


CGL i 10 j i$&it i 500 


1. 0 


5 


B 








CGL 


650 


20 


CGL 10 j 1 500 


1. 0 


6 


C 


1250 j 850 


600 


1. 2 


CAL 


880 


20 WO 


CGL 


800 


20 


CGL ■ 10 j £&it I 500 


1.0 


7 


D 


1250 850 


600 


1. 2 


CAL 


880 


20 WO 


CGL 


820 


20 


CGL 10 ; &&{t ! 500 


1. o | 


8 


E 


1250 850 


600 


1. 2 


- CAL 


880 


20 


wo 


1 CCL 


800 


20 


CGL 10 • 


500 


1.0 


9 


F 


1250 850 


600 


1. 2 




CAL 


880 


20 


WO CGL 


780 


20 


CGL 10 






1.0 


10 ! G 


1250 ; 850 


600 


1. 2 






CAL 


880 


20 


W 0 CGL 


800 


20 


CGL 1 10 




500 


1. 0 


11 A 


1250 


850 


600 4.0 


70 


1.2 


CAL 


880 


20 


WO CGL 


800 


20 


CGL 1 10 




500 


1. 0 


12 B 


1250 


850 


600 4. 0 


70 


1. 2 


CAL 


880 


20 


CGL 


820 


20 


CGL j 10 ; &&<t 


500 


I. 0 


13 B 

14 B~ 


CAL 


880 


20 


WO CGL 


800 


20 


CGL ( 10 G&<t 


500 1.0 


CAL 


880 


20 


WO CGL 


980 


20 


CGL ! 10 &&<t 


500 1.0 


15 B 






CAL 


880 


20 


W 0 CGL 


680 


20 


CGL 


10 




500 1.0 


16 C 


1250 


850 


600 


4. 0 


70 


1. 2 


CAL 


880 


20 


WO CGL 


800 


20 


CCL 


10 




SOO 


1.0 


17 D 


1250 


850 


600 


4. 0 


70 


1. 2 


CAL 880 


20 


WO CGL 


800 


20 


CGL 


10 






1.0 


18 E 


1250 


850 


600 


4. 0 


70 


1. 2 


CAL 880 


20 
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